N ewborn care has evolved rapidly through innovation, an ever-expanding body of scientific literature, and the development of multidisciplinary care teams dedicated solely to treating the fetus and newborn in highly advanced delivery rooms and intensive care units. In parallel with these medical advances, neonatal intensive care units (NICUs) have increasingly relied on complex systems to support clinical care, which requires significant oversight and management, usually by a physician medical director. The role of a NICU medical director, which in this report refers to a medical director associated with a pediatric residency program, neonatal-perinatal fellowship program, or school of medicine, has expanded beyond the traditional mission of education, innovative research, and superb clinical care. Medical directors now commonly lead the clinical mission by incorporating evidence to create guidelines; developing systems that evaluate, monitor, and improve patient and team-based care; supervising documentation and billing; coordinating care among obstetric and pediatric subspecialty providers; mediating conflict between providers and with families; and acting as a liaison between the NICU staff and administration.
This ever-broadening medical director role requires a diverse skill set, which may be developed organically, honed with experience, or may require specific training. Our understanding of the training and support that current medical directors receive or desire to fulfill such a broad range of activities is limited. Therefore, we sought to understand the demographics, experience and background, primary responsibilities, training received before and after initiating their role, present support, and desired resources of current medical directors.
Methods
We created a 24-question survey using tailored design strategies. 1 The survey was constructed to obtain data on demographics, experience, responsibilities, current support, relevant training, and desired resources of current medical directors. The survey study was approved for exempted status by the Colorado Institutional Review Board.
The survey was tested locally with faculty from neonatology and education at the University of Colorado School of Medicine. With iterative feedback, the survey was revised and later distributed electronically to the directors at e-mail addresses obtained from the 2014 listserv maintained by the American Academy of Pediatrics, Section of Neonatal-Perinatal Medicine. Only the medical directors of NICUs that were associated with a pediatric residency, neonatal-perinatal fellowship program, or school of medicine were identified as affiliated with academic medical centers. The surveys were distributed and data collected using Survey Monkey. The survey was sent 3 times over a 6-month period. No incentive was provided. After survey completion, the respondent was eliminated from subsequent distribution.
Simple descriptive statistics were used to compare responses based on neonatology medical experience (>10 or <10 years) and sex. Fischer exact test and c 2 analyses were used. A value of P < .05 was considered significant.
Results
At survey closure, 88 of 122 medical directors had responded, giving a response rate of 72%. Most medical directors were experienced faculty and managed NICUs that ranged broadly in size (Table) . More than one-half had been practicing medicine for more than 20 years, were currently at the academic rank of associate professor or higher, and most were older than 50 years of age. The majority were appointed to medical director at the rank of assistant professor or lower, and one-fourth had experience as an assistant medical director before their appointment. Female medical directors were more commonly younger than 50 years of age compared with male medical directors (53% vs 16%; P = .005) and respondents who had been medical directors for less than a decade were more commonly female (75% vs 42%; P = .005).
Before their appointment as medical director, most had formal training in either clinical or basic science research (80% and 63%, respectively). In contrast, only 36% had prior formal training in quality improvement (QI), 21% in process improvement (PI), 13% in crew resource management and change management, and 12% in business administration. Only 9% were still involved in clinical or basic science research. Nearly all (87%) reported that patient safety and QI were a primary focus in their role. In a given year, the medical directors indicated that roughly one-half of their responsibilities were devoted to providing clinical care, one-third to administrative duties, and one-tenth dedicated to medical education. None were responsible for managing their unit's budgets.
During the last decade, training for medical directors has changed. Compared with longer serving medical directors, those who had served for less than 10 years were more likely to have received formal training in QI (47% vs 24%; P = .04), PI (30% vs 12%; P = .05), team building (48% vs 24%; P = .03), and leadership (49% vs 28%; P = .05).
The proportion of time financially supported in their role as medical director was reported as none (14%), 0%-10% (26%), 11%-20% (20%), 21%-30% (18%), 31%-40% (8%), 41%-50% (8%), >50% (1%), and 5% did not know. Rarely was medical director compensation linked directly to individual clinical or administrative performance (22%) or to unit financial performance (14%). The Figure demonstrates the additional resources that medical directors desired to improve their effectiveness. The majority of respondents indicated that personnel to assist in data management, QI, and PI along with business management training would make them more effective in their role.
Discussion
The primary role and leadership responsibilities of medical directors has increased in complexity as healthcare systems have increased their focus on patient, population, and value-centered aims. Our survey shows a lack of alignment between the current primary focus of medical directors and the formal training and experiences from which they rose to their medical director positions. A great majority have a background in clinical or basic science research, but only one-third have received formal training in QI or PI, indicating that many medical directors are not explicitly trained in the skills required of directors.
Physician leadership often occurs without specific training or intentional development. 2 Physicians who ascend to clinical manager positions in academic centers are frequently persuaded by the outgoing leader to accept the new position or are "next in line" based on distinctive career achievements, most often in research. 3 In many cases, they report feeling unprepared for the tasks of leadership. 4 Traits and skills that make an individual successful in research may not translate into aptitude in improvement initiatives or effective clinical leadership. 5 This finding is important, because previous studies suggest that effective clinical leadership can translate into improved patient outcomes, increased patient and family satisfaction, and better provider retention. 6 At the very least, medical directors may benefit from additional education and training focused on the current tasks and responsibilities of medical directorship.
One strategy to develop the leadership skills necessary for the medical director role would be to have ascendant medical directors first serve as assistant medical directors. In our survey, only 27% of respondents followed this path. This finding is curious because the apprenticeship model has long been the guiding principle of medical training in the United States. 7 The see one-do one-teach one approach of a novice learning from an expert begins early in medical training, but has largely not been adopted for preparing physicians for leadership or medical director roles. This situation may result from the longstanding belief that leadership cannot be taught and instead occurs as a result of innate individual qualities. Current evidence suggests that only one-third to one-half of leadership potential is genetic, a result of intelligence and personality. 8 Therefore, a significant proportion of an individual's leadership abilities can be developed through training and experience. The United States' military has demonstrated that learning effective leadership skills is 9 It has been suggested that even a seasoned clinician may benefit from coaching. 10 Medicine could adapt lessons learned from other industries to develop successful leaders. Companies such as Boeing, Microsoft, and General Electric have successful leadership development programs.
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These companies, similar to medicine, have generally developed leaders from within their ranks. However, unlike medicine, these leaders are systematically identified early in their careers based on individual values, performance, and skills. Their development into successful leaders is then intentionally fostered through focused instruction in communication, value-based leadership, change management, and financial management. 12 Respondents to our survey suggested many of these very topics as areas that would foster greater effectiveness in their role as medical directors.
Several training programs have begun to introduce these nontraditional topics, such as leadership, change management, and improvement skills, through innovative undergraduate medical education and graduate medical education curricula. 5, [13] [14] [15] [16] [17] [18] At the University of Colorado Hospital, a year-long curriculum has been developed, not just to create or cultivate individual leaderships skills, but to facilitate the development of clinical leadership teams tasked with promoting innovative change across a clinical campus, which includes a School of Medicine and 2 large quaternary care hospital systems, one adult and one pediatric. 19 A unit or service line medical director is a key component of these clinical leadership teams. These novel programs are focused on expanding physician training beyond clinical medicine to develop effective leaders, which could benefit the training and education of medical directors.
This current survey has limitations. It was sent to medical directors of NICUs in academic-based institutions and those affiliated with training programs. Thus, the results of the study may not have widespread application to medical directors practicing in NICUs that are not affiliated with an academic medical center or training program. It is also possible that there is inherent bias in those medical directors who responded to the study because not all medical directors responded to the survey. However, a response rate of more than 70% is superior to rates from recent physician surveys. 20 Therefore, we believe the survey responses are likely to be representative of medical directors in the United States. Those who had been medical directors for many years may have recall bias, especially in answering questions about the composition of their training before becoming a medical director, which for some respondents occurred several decades ago. Despite these limitations, the results of the survey can be used to inform the training and needs for future or promising physician leaders.
Medical directors must ensure that clinical care is safe, efficient, and of high quality, and they must do so in an environment that simultaneously supports research, innovation, and the training needs of future clinicians. There are few data on how best to train individuals for this broad leadership role. The results of this survey highlight that the vast majority of medical directors have a background in basic science or clinical research and limited, but desired, training in areas directly related to current medical director responsibilities such as leadership, change management, business administration, QI, and PI. n Reprint requests: James S. Barry, Mailstop 8402, 1321 East 17th Avenue, Room 4304, Aurora, CO 80045. E-mail: james.barry@ucdenver.edu
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